The purpose of this study was to identify and compare aerobic microorganisms adhering to polished and tissue surfaces of temporary removable partial dentures at 24hrs and at one week of dentures in use. Materials and methods: A total of 31 patients visiting the department of Prosthodontics for temporary removable partial dentures without any known systemic and oral diseases were included in the study. Dentures were fabricated according to the standard prosthodontic procedures accepted in the department. Each patient was examined twice, once after 24hrs of denture insertion, and then at oneweek of use wherein plaque samples were collected from the polished surface and the tissue surface. The samples were taken to the microbiology lab for microbiological investigations within half an hour of sample collection and different microorganisms were identified. Results: Microorganisms identified at 24 hours from polished and tissue surfaces of the dentures were same in type and not significantly different in frequency of isolation. They were Streptococcus spp., Staphylococcus spp., Acinetobacteranitratus, Enterobacter cloacae, Pseudomonas aeruginosa, Citrobacterfreundii and Candida albicans. Those identified at one week of dentures in use, from the two surfaces were same in type but three new types of microorganisms, Klebsiella pneumonia, Escherichia coli, and Proteus vulgaris were also found. There was a significant difference in the isolation frequency of Staphylococcus spp. from the two surfaces. Conclusion: Same types of microorganisms adhere to both the surfaces but significant differences may occur in frequency of isolation. With time denturesfavour colonization of new microorganisms.
Introduction
S ynthetic acrylic resins used for fabrication of temporary removable partial dentures (RPDs)are susceptible to microbial adhesion, colonization and growth with time. RPDs can off er a reservoir for microorganisms. In the denture plaque, a variety of harmful products may be produced by both the yeasts and the bacteria, which may provoke mucosal infl ammation and once the mucosa is infl amed its barrier function against microbial products is diminished. 1 Oral bacteria may be risk factors for a number of prevalent systemic diseases also 2, 3 . Therefore, attention should be paid to the bacterial population in denture plaque. In addition to the signifi cant gram-positive and fungal isolates, the gram-negative infections that become systemic are of particular concern 4 . A general concept is that microorganisms colonize tissue surface (TS) of the denture and polished surface (PS) being smooth is considered almost free of microorganisms. So, the purpose of this study was to know the aerobic microorganisms adhering to diff erent surfaces of RPDs at 24hrs and at one week of dentures in use and to compare the type and frequency of microorganisms isolated from the two diff erent surfaces.
Materials and Methods
A total of 31 patients visiting the department of prosthodontics, college of dental surgery (CODS), B.P. Koirala Institute of Health Sciences, Dharan, Nepal for RPD treatment agreed to participate in the study. Inclusion criteria were all the patients visiting the department of Prosthodontics for RPD except those with any known systemic disease, infectious disease, unhealthy oral mucosa, any history of antibiotic therapy for the last 3months, any adverse oral habits like smoking and patients not willing to give consent. RPDs were fabricated according to the standard prosthodontic procedures accepted in the department. Each patient was examined twice, once after 24hrs of RPD insertion, then after one-week of RPD in use. Ethical clearance was obtained from Institutional Ethical Review Board of BPKIHS, Dharan, Nepal.
Sample collection
RPD was taken out from the patient's mouth and the layer of saliva over it was washed-off with sterile normal saline. 4 Sterile cotton swab 2,5 stick was used to take the plaque sample by rotating the stick 5 times antero-posteriorly and mediolaterally respectively. 4 Two plaque samples were collected from each patient. One plaque swab was taken from TS of the RPD adjacent to one of the abutment tooth and another plaque swab was taken from the PS adjacent to one of the abutment tooth.
Transport of the sample
Each swab sample was vortexed with hand in 2ml of normal saline in a sterile vial and taken to the microbiology lab for culture within half an hour of sample collection.
Culture and colony counting
Membrane Filter (Millipore; 0.45-micron meter, 047 mm) was placed in a sterile petridish and the diluted sample was spread over the membrane fi lter. It was left to dry for some time and then transferred with a sterile forceps on the Blood Agar. All these procedures were performed in a disinfected area within 1-feet of a burning Bunsen burner. After incubation of 12hrs, colony counting was done under the colony counter.
Sub cultures
Sub-cultures were performed repeatedly on Blood Agar and Mac Conkey Agar until pure bacterial isolates were obtained. Each representative colony was described according to its size, shape, margin, elevation, pigment, density and surface. Thus, diff erences in colony morphologies helped to some extent to identify microorganisms. Also, the type of hemolysis present or absent in the blood agar and presence or absence of Lactose fermentation in Mac Conkey agar helped to some extent to distinguish the microorganisms.
Preparation of Smear and Gram-staining
After describing the colony morphology, the microorganisms were further identifi ed by their diff erences in cellular morphologies and staining properties. For this, smear was prepared and gram staining was done. Microscope slides were cleaned and dried thoroughly. The surface of the slide over which the smear was to be spread was fl amed. The slide was labeled and a drop of sterile normal saline was put on it. A portion of colony from the culture plate was picked up with a sterile straight wire and emulsifi ed with the normal saline and spread evenly. The smear was air dried, and then heat fi xed by passing the dried slide three times slowly over the fl ame and allowed to cool. The inoculating wire was fl amed and refl amed each time before picking up a portion of a colony. All these procedures were performed in a disinfected area within 1-feet of a burning Bunsen burner.
The heat fi xed smear was covered with crystal violet stain for one minute. Then, the stain was rapidly washed off with clean water. Remaining water on the slide was tipped off and the smear was covered with Lugol's Iodine for one minute. Iodine was washed off with clean water. Then, decolourisation was done rapidly with Acetone and the smear was washed immediately with clean water. The counter stain was done with 0.1% Carbol-Fuchsin for 30 seconds. The stain was washed off with clean water. The smear was air dried and examined under oil immersion using a compound microscope. Findings were recorded. Thus, the microorganisms were identifi ed as either gram positive or gram negative and either coccus-shaped or rodshaped.
Biochemical tests
To aid in the more defi nitive identifi cation of the microorganisms, a series of biochemical tests were performed like Catalase Test, Coagulase Test, Triple Sugar Iron Test, Sulphide Indole Motility Test, Urease Test and Citrate Test.
All the data collected were entered in Microsoft Excel and data analysis was done using SPSS version 10 (SPSS, Inc., Chicago, IL). McNemar's test was applied.
Results

Results obtained from the 31 temporary removable partial dentures at 24hrs
The colony count obtained were ≤200 from all the samples taken from PS and 27 samples of TS. 4 samples showed colony count of ≥300 from TS.
Sub-cultures obtained a total of 56 isolates from PS and 51 isolates from TS. Among the 56 isolates from the PS, 48 were Gram positive cocci (GPC); 7 were Gram negative bacilli (GNB) and 1 isolate was Candida albicans. Among the 51 isolates obtained from the TS, 43 isolates were GPC; 7 isolates were GNB and 1 isolate was Candida albicans.
Results obtained from the 31 temporary removable partial dentures at 1 week The colony counts obtained from the 31 dentures were ≤200 counts from all the samples of PS and from TS, 2 samples showed colony count ≤200 and remaining 29-samples showed colony count ≥300.
Sub-cultures obtained a total of 88 isolates from the PS and 75 isolates from the TS. Among the 88 isolates of the PS, 54 isolates were GPC, 30 were GNB and 4 were Candida albicans.
Among the 75 isolates of the TS, 41 were GPC, 30 were GNB and 4 were Candida albicans. Staphylococcus species were isolated in signifi cantly higher number (p< 0.001) from PS compared to TS.
Discussion
Types of microorganisms isolated from the PS and from the TS were the same at 24hrs. They were Streptococcus spp., Staphylococcus spp., Acinetobacteranitratus, Enterobacter cloacae, Pseudomonas aeruginosa, Citrobacterfreundii and Candida. Diff erence in the frequencies of isolation of microorganisms between the two surfaces was not signifi cant at 24hrs.
Three new types of microorganisms were isolated at 1week in addition to those isolated at 24hrs from both the surfaces. Those microorganisms were Klebsiella pneumonia, Escherichia coli, and Proteus vulgaris. There was a signifi cant diff erence in the frequency of 4 conducted a study to see the Cultivable microfl ora of denture plaque from patients with denture-induced stomatitis and they also found that Streptococcus spp. were present in all of the samples and Staphylococcus aureus were yielded from 15% of the samples cultured aerobically. But, in their study anaerobic culture was also done and the predominant cultivable microorganisms were an aerobic microorganisms. This was the main limitation of our study that we cultured only aerobic microorganisms. Another important diff erence was that in their study patients included were those suff ering from denture induced stomatitis where as in our study patients were healthy.In contrast, Ohman S C et al. (1995) 9 found that Staphylococcus aureus were isolated from only few cases and they concluded that despite frequent general diseases and medications, there is a low prevalence of Staphylococcus aureus in the denture plaque.
Staphylococcus aureusis a major pathogen of increasing importance due to the rise in antibiotic resistance and our study has shown that polished surface of RPD can be a constant source of Staphylococcal infection and should be paid attention. Goldberg S et al. (1997) 10 found very high prevalence of Enterobacteriaceae like Klebsiella and Enterobacter in the oral cavities of the denture-wearing population as compared with the other groups. In contrast Ohman S C et al(1995) 9 found the bacteria of Enterobacteriacae family in a few cases only in their study. In our study, the frequency of isolation of Enterobacteriacae (GNB) was very low at 24hrs but increased signifi cantly at 1week of dentures in use. Several researchers have studied interactions among Candida and bacteria in an attempt to determine how oral bacteria may modulate Candida adherence and colonization and have found that with the exception of the glycocalyx producer P. aeruginosa, the preformed biofi lms of bacteria signifi cantly reduced adhesion and biofi lm growth of C. albicans 12, 13 .
Further work is required on the cell walls of the micro organisms to determine the specifi c adhesins and how these complex molecules relate to the salivary pellicle that forms the surfaces at diff erent denture base materials. The medical community has placed little importance on daily care in denture wearers for the prevention of systemic infections. 2 Therefore, while diagnosing oral or systemic infections in an elderly RPD wearing patient, physician must pay attention to denture plaque microorganisms so that life threatening infections can be prevented. Knowledge of the types of microorganisms adhering to diff erent surfaces of RPDs can also be used to evaluate the effi cacy of diff erent denture cleansers in preventing colonization of the RPD by these pathogenic microorganisms. [14] [15] [16] [17] 
Conclusion
Microorganisms isolated from PS and TS were same at 24hrs and there was no signifi cant diff erence between the frequencies of isolation from the two surfaces. Three new types of microorganisms, Klebsiella pneumonia, Escherichia coli, and Proteus vulgaris were isolated at 1 week in addition to those isolated at 24hrs from both the surfaces. There was a signifi cant diff erence in the frequencies of isolation of Staphylococcus spp. from the two surfaces at 1week. Streptococcus spp. was a constant fi nding from all the samples both at 24hrs and at 1-week of RPDs in use. The second most commonly isolated microorganisms were Staphylococcus spp. The frequency of isolation of GNB was low at 24hrs that increased signifi cantly at 1week andthe most favoured among GNB with time was Klebsiellapneumonae. PS also favour adherence of microorganisms and diff erences do occur between PS and TS. So, PS should not be neglected while cleaning dentures.
